Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen Zwecken und zum Privatgebrauch gespeichert und kopiert werden.
Introduction
It is widely agreed nowadays that poverty has a multidimensional nature. Being poor does not simply mean having low monetary resources. Individuals with the same income may suffer different deprivation levels and experience, for example, poorer living standards due to the effects of accumulated resources, employment status, educational level, health conditions, housing tenure, non-cash income and social benefits. Multiple deprivation is often defined as a situation that reflects low levels of living standards and can be derived from a set of nonmonetary indicators Whelan 1996, Atkinson et al. 2002 ).
In such a multidimensional framework, income is just one of the dimensions over which the individual well-being is considered and its use as a measure of living standards is subject to some limitations (Atkinson et al. 2002) . Multiple deprivation indicators can complement income measurement to capture the individual command over resources. Deprivation indicators provide a direct measure of hardship due to the enforced lack of durables, leisure and social activities and housing facilities and they measure a situation which is more stable over time.
The relationship between current income measures and deprivation indicators is not straightforward and is weaker than might have been expected. The empirical evidence at the European level shows that measures of income poverty and deprivation identify different subjects as being at risk of low living standards (Nolan and Whelan 1996; Layte et al. 2001; Whelan et al. 2003 Whelan et al. , 2004 . However, there is very little research which aims at studying the relationship between deprivation, income and other individual dimensions over time. To the best of my knowledge, Berthoud and Bryan (2010) is the only study that analyses the longitudinal determinants of deprivation, but it covers only the UK. This paper fills the gap making two contributions in a cross-country perspective. The first contribution is to explain the relationship between income and deprivation over time, and to analyse to what extent employment status, income sources, housing tenure and family composition might have a direct effect on the deprivation level. A significant effect would reflect the importance of complementary indicators to poverty measures which usually are based on the level of income without considering income sources and individual characteristics, except household composition. Does a change in income have a direct impact on deprivation? Does a change in household circumstances play a role in absorbing or exacerbating the effect of an income shock on the deprivation level?
Such a longitudinal perspective provides us with a better understanding of the economic situation of the worst off individuals highlighting that income and deprivation index should play a complementary role in monitoring the hardship suffered by the individuals due to the different policy perspectives inherent in each measurement approach: low current income refers to inequality of opportunity while deprivation implies inequality of living standards (Townsend 1979; Ringen 1987 Ringen , 1988 Nolan and Whelan 1996; Perry 2002 ).
The second contribution of the paper is to investigate the reasons for the deprivation differential across countries and to explore how the effectiveness of income in reducing the deprivation gap differs across countries.
In the European Union a multidimensional framework has gained relevance over the past Exploiting the longitudinal nature of the data, I employ fixed effects models, which allow me to identify the effect of income and other characteristics on the level of deprivation over time taking into account unobserved individual characteristics.
Despite the large differences in deprivation levels the determinants of deprivation are shown to be quite similar across European countries. Differences in deprivation levels in Europe arise through different average endowments (e.g., income) and different strength of these endowments in reducing deprivation. By distinguishing the role of the endowments from their effects on deprivation, this paper sheds light on what mechanisms widen or close gaps across countries. For example, in Southern European countries (i.e. Greece, Italy, Portugal and Spain) where the level of deprivation is high and income relatively low, an increase in income is more effective than in other countries in reducing the deprivation gap with the country showing the lowest average deprivation score. On the other hand, in the same countries, the effect of the family structure on deprivation widens the distance from other countries. However, a relevant part of the deprivation gap is attributable to a country specific effect revealing the importance of factors like cultural attitudes, norms, and institutions.
The paper is structured as follows. The next section describes the methodology. The empirical strategy is presented in section 3 with a description of the data, the deprivation measurement approach, some descriptive statistics and the estimation issues. The estimates are presented in section 4. Section 5 concludes summarising the main findings of the paper.
Model specification and decomposition of deprivation gaps across countries
In order to examine the socio-economic determinants of deprivation, exploiting the longitudinal nature of the data, I specify the following multivariate two-way error component model
where the index i = 1, …, N refers to the individuals, while the index t = 1, …, T refers to the years. Let D it be the deprivation level of each individual i at time t. In the section 3.2 I address the issues related to the derivation of the deprivation score. x it is a vector of explanatory variables.  t is a time-specific effect. v i is the individual-specific unobserved effect: it differs among individuals but, for any particular individual, it is constant over time. It captures individual unobserved heterogeneity (e.g. wealth, saving preferences, ability to cope and family network) that it is not controlled for in a cross-section analysis.  it is the error term with the standard properties: zero mean, no serial correlation, homoskedasticity, zero correlation with x it and with v i (Wooldridge 2002 ).
To facilitate cross-country comparisons and to explore the role of the economic endowments in explaining the deprivation differentials across Europe, I adapt the well known decomposition of gender wage gap introduced by Blinder (1973) and Oaxaca (1973) In the equation (2), the interaction term depends on both differences between coefficients and endowments. The allocation of the interaction term depends on the choice of the reference country and I can rewrite the equation (2) 
where the difference in deprivation attributable to the characteristics corresponds to the endowments term and the difference attributable to the returns corresponds to the sum of coefficients term and interaction term.
The fraction of the deprivation gap attributable to the characteristics is the value of the differences in characteristics evaluated by the lowest deprivation country equation. The part of the gap attributable to the returns is the value of the difference between the high and low deprivation country's equations evaluated at the mean endowment of the high deprivation country (country B). Both the characteristics and return terms of the gap can be split into contributions of each explanatory variable.
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From equation (4) I can decompose the average differential in deprivation between each country and the benchmark country into differences in characteristics, returns and constant term. The last component captures the difference in the individual factors not identified in the model whose average reflects differences in cultural attitudes, institutions, and norms specific to each country.
Empirical strategy

Data
The analyses of this paper are based on the European Community Household Panel (ECHP), a harmonised longitudinal survey representative of the population of fifteen pre-enlargement 1 When I analyse the contribution of each explanatory variable to the deprivation gap between countries, the dummy variables included in the model must be transformed. Oaxaca and Ransom (1999) show that for the unexplained part of the gap the subdivision into separate contributions, in case of categorical or dummy variables, is sensitive to the choice of the reference group. I adopt the approach suggested by Yun (2005) who proposes use of normalized regression to identify the constant and all the coefficients of categorical variables. In other words I consider the coefficients of constant and categorical variables that reflect deviations from the grand mean rather than deviations from the reference category. Following the literature on income dynamics (Jenkins 2000) and previous longitudinal analysis of multiple deprivation (Berthoud and Bryan 2010) , I follow individuals from one wave to the next, ascribing to each individual the characteristics of the household they belong to at each point in time. The use of the individual as the unit of analysis and the household as the unit of measurement is a superior alternative to defining "longitudinal households" (Duncan and Hill 1985) and produces answers equivalent to cross-sectional analysis of monetary poverty in which it is well-established to weight households by their size.
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It is only possible to follow a household as a whole over time if its composition does not change (e.g., there are no new births, a couple split or a departure of a child from the parental home).
Focusing on these households would exclude the substantial part of them who experience compositional changes and hence the most dramatic changes in their well-being. According to the tracing rules of the ECHP, all individuals observed in the first wave (i.e. sample individuals) are followed when they change household if they do not leave the country of residence. In addition, individuals who join the household of a sample member are followed as well. The ECHP dataset includes two household income variables. The first reports the current household monthly income as declared by the householder. The second reports the household annual income based on detailed questions asked to each member of the household on each 2 In the estimates, standard errors clustered by household are used to relax the assumption of independence within households and to avoid overestimating the accuracy of the results. 3 The individuals with household income below the 1 st percentile or above the 99 th percentile of the income distribution have been dropped in each country every year, in order to prevent extreme incomes to influence estimated statistics (see Van Kerm 2007 for a review of different types of data adjustments to deal with extreme incomes). source of income. Such detailed income variables are collected retrospectively, and so, each wave contains information on the income received over the previous calendar year. The second variable proves to be more stable over time (Berthoud 2004 ) and closer to the household income as obtained from the registers (Jantti 2004) . 4 Overall attrition rates are quite high in some countries, with proportions of wave respondents lost between the first and the last wave ranging from 43% in Ireland to 18% in Portugal and 8% in Finland. However, previous studies show that although the tendency to lose individuals is more common among individuals at the top of the income distribution in the Southern European countries and Ireland and at the bottom in the remaining countries, attrition has a very small impact on the estimates of key social indicators such as poverty rates (Watson 2003).
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I consider thirteen non-monetary dichotomous indicators. Each of them is derived from a household level question in the survey related to the affordability of a specific item presented in Table 1 . The thirteen items are considered to cover a well defined domain of deprivation usually referred as Current Life-Style Deprivation (Layte et al. 2001 ).
4 Jantti (2004) compares income variables from the ECHP and the Finnish registers and represents the only example of available comparison of ECHP income values with external micro data 5 When including deprivation as a covariate in a model of attrition probability, and using the appropriate base weights for each sample individual in order to correct the individual non-response, I found no significant relationship between deprivation level and the probability of not being in the sample in all countries with the exception of Belgium, France and Spain (see Table A1 in the Annex). Notes: The first seven questions are based on a common phrase: "There are some things many people cannot afford even if they would like them. Can I just check whether your household can afford these, if you want them?". The remaining six questions are posed in two steps: in the first step the household respondent is asked to indicate whether or not the household possesses the item. If not a follow up question asks whether this is because of non affordability.
There are marked differences across countries in the average number of the items lacking each year (with larger values in Portugal and Greece) and a quite common downward trend in the lack of items, experienced within each country (see Figure A1 and A2 in the Annex).
In order to test the reliability of the considered items as good proxies of the underlying deprivation concept, it is common to look at the Cronbach's alpha, a correlation index that shows the extent to which a set of questions are all associated with each other.
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A threshold commonly used to judge if a dimension is usually identified around 0.70 (Nunnally and Bernstein 1994) . Wave specific estimates show Cronbach's alphas varying between 0.61 in (Austria) and 0.81 (Portugal), suggesting that the deprivation indicators have internal consistency across time ((see Table A2 in the Annex).
The deprivation index
As for the analyses of monetary poverty where each individual's poverty status is defined using data on her needs-adjusted household income, individual's deprivation level is measured using the non-monetary indicators of the household to which he or she belongs, assuming implicitly that the resources are shared equally among all household members. As A number of approaches have been used to determine the weight w jt . I consider the two most widely applied. The first approach (i.e. "counting approach") is to set w j to 1 for all indicators for every year. The non affordability of any item counts in the same way to the overall deprivation. The second alternative is a version of "prevalence weighting" and it associates to each indicator a weight w jt, corresponding to the percentage of individuals owning the item at each point in time t (Desai and Shah, 1988) . The smaller is the proportion of individuals in the population at t with a lack of a given item, the higher the weight assigned to the corresponding indicator, on the grounds that the lack of such an item contributes more to the overall deprivation of the individual. The prevalence weighting is an appropriate way of assigning more importance to items which can be legitimately seen as more strongly indicative of a status of deprivation: being deprived means not having what other individuals have (Whelan et al. 2002) . Moreover, such a weighting approach allows the deprivation score of a given individual to increase if his/her conditions do not change but all other individuals are better off. Two distinct aspects are taken into account in this weighting approach: the relative lack of each item in the population and their variation over time.
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Utilizing countryspecific and time-varying weights, this index takes into account the variations in the possession of any item over time and across countries due to economic, social and cultural 7 For a different approach using an annual standardisation of the index see Berthoud and Bryan (2010). differences. This leads to an important analogy with the usual practice in the analysis of monetary poverty where the contemporary (i.e. varying over time) national median income (i.e. relative to the population of interest) is considered as a benchmark to derive the poverty rates rather than an absolute income value which is constant over time. In order to be comparable across countries, the deprivation index is normalised dividing it by the sum of all weights and, for simplicity of reading, it is multiplied by 100, obtaining a index D it  [0,100].
The deprivation indexes based on the sum score approach perform at least as well as other more complicated methodologies, with the advantage of transparency and conceptual clarity. Moreover such an approach has been widely used in the derivation of the official indicator of deprivation at EU level. Cappellari and Jenkins (2007) are concerned with the weak theoretical foundations of the sum score approach and proposed an index based on the item response modelling approach (Skrondal and Rabe-Hesketh 2004) . However, the two approaches yield very similar patterns of deprivation with correlation between indexes being equal to 0.97, providing a practical justification for the more transparent sum score approach although the item response modelling approach should be explored further in the measurement of multiple deprivation (Cappellari and Jenkins 2007) .
Following an increasing consensus in the literature (Whelan et al. 2002) , in the analysis I report the estimates based on the prevalence weighted deprivation index as main specification. Furthermore, sensitivity analysis based on the "counting approach" deprivation index confirms the robustness of my findings. 
Descriptive statistics
The deprivation indexes based on counting approach and prevalence weighting are highly correlated, with Spearman rank correlation coefficients, considering only the observations with deprivation index larger than 0, ranging from 0.93 in Denmark to 0.99 in Portugal.
Looking at the mean of the two indexes, there are no differences in terms of cross-country differences (the rank of countries is the same with a few exceptions) and trends over time (see Table A3 and A4 in the Annex). For this reason, from now on I refer to the deprivation index based on prevalence weighting, unless otherwise stated.
Between 1995 and 2000, the average deprivation score decreased in all countries and in particular in Ireland which also improved its position in the country ranking. Although the deprivation score also decreased substantially in Spain, Greece and Portugal, they remained at the bottom of the ranking. The reduction in deprivation level shows an improvement in the well-being of the individuals. However, it may also depend on the easier availability of the fixed set of items over time, their lower prices and a higher social perception of their importance. This implies the need to update the indicators (Gordon and Pantazis 1997) quite often in order to reflect the contemporary importance of different items.
Looking at other summary statistics of the deprivation index across countries ( Considering all observations, including zeros, the coefficient of variation of deprivation score ranges from 0.8 in Greece to 2.3 in the Netherlands. As expected, restricting the sample to those with a deprivation score greater than zero, the coefficient of variation is much lower and similar across countries ranging from 0.6 in the Netherlands to 0.8 in Italy, with very limited variation over time (see Table A5 in the Annex). Figure 1 reports the average deprivation score and the income poverty rate across countries in the year 2000, showing a common pattern with the other years used in the analysis. Cross-country differences are evident. Denmark had the lowest average overall deprivation index (equal to 3.6) and Greece the highest (22). Generally, the ranking of the countries by poverty is similar to the ranking by deprivation index, with higher average deprivation in the countries having higher poverty rates. Ireland is the most important exception, showing a lower average deprivation than countries with the same poverty rate:
this is consistent with the "Irish paradox" of the late 1990s when Irish incomes increased very rapidly, but incomes at the bottom increased less than the average resulting in relatively high monetary poverty rates (Hills 2004 However there is a mismatch between the individuals defined as income poor and as deprived, both looking at one single point in time and over three years (see Table A7 and Figure A3 in the Annex). Such a mismatch confirms the limitations of income poverty measures in identifying individuals excluded by a minimum level of living standards (Layte et al. 2001 , Whelan et al. 2002 and highlights the importance of understanding the temporal relationship between measures of income poverty and of deprivation (Whelan et al. 2003) .
The extent of the overlap between income poverty and deprivation and the correlation between them suggests that income measures of poverty identify those suffering from low living standards more accurately in the poorest countries than in the others. Moreover, even if the level of deprivation tends to decrease with income, this relationship is not always monotonic, with individuals in the bottom of the income distribution not always being the most deprived (Layte et al. 2001) .
A number of common reasons can be suggested for this relationship and for the mismatch between income poverty and deprivation as well: short-term fluctuations of income not immediately reflected in deprivation indicators, availability of resources previously purchased, past outlays for house or durables, accumulated savings or ability to borrow, support and non-cash benefits from family, neighbours or public institutions, lower expectations and requirements of the poorest in terms of durables, facilities and social activities (Mayer 1993) . Moreover, at the bottom end of the income distribution, reported expenditure is often much greater than reported income and also income under-reporting errors are more frequent (Hills 1998) . Focusing on the deprivation index, it is possible that low income individuals are no longer aware or are too embarrassed to recognize their own unaffordability of having items which most people have. On the contrary, other individuals with higher income may report a lack of a given item due to a priority of spending money on other items (Perry 2002) .
Estimation issues
The deprivation index described above shows values clustered at 0, corresponding to the observed deprivation level for all individuals without any lack in the indicators used to derive the index. The zero value is not a statistical artefact or due to some kind of censoring.
Therefore, following Angrist and Pischke (2009) I employ a linear model rather than a Tobittype latent variable model which is more appropriate if the data are truly censored.
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Given the nature of the analysis and the availability of longitudinal data, it is important to control for any individual unobserved effect. By relaxing the assumption that individual effects are not correlated with regressors (and testing this empirically), the linear fixed effects models are the ones that produce consistent estimates. Under the assumption that unobservable characteristics which influence deprivation do not vary over time they reveal the direct impact of time varying variables.
The robustness of the fixed effects models comes at a price: in a fixed effect specification is not possible to identify the effect of time invariant characteristics separately from the constant term. However, some of the individual characteristics which are time invariant or collinear to the time trend are identified in the model measuring them at household level. They refer either to the head of household (e.g. gender) or to the household itself taking implicitly into account each individual's contribution to the characteristics of the household (e.g. proportion of elderly in the household).
9 As a robustness check, the results from the Tobit specification are reported in the Annex. Most of the coefficients, and in particular those related to income variables, from the linear model and the Tobit model are statistically non different in all cases. See Table A9 and A10 in the Annex for Tobit coefficients and their marginal effects, evaluated at the means of the independent variables, computed for the unconditional expected value of the dependent variable, which are comparable with linear coefficients. (1) are also measured at the household level. As mentioned above, they refer to either the household head (employment status, health condition, gender) or to the household itself (income and income sources, employment status, health condition, housing tenure, composition). In line with the consumption smoothing evidences (Blundell et al. 2008) , deprivation may respond to changes in income and other socio-economic characteristics over a period of years rather than immediately. In order to capture this delayed effect, some of the covariates refer to the first and second year previous to the time at which deprivation refers to. 
Determinants of derivation and deprivation gap across countries
In order to explore the role that income, but also other economic attainments, have on the level of deprivation an individual faces, I run linear fixed effects regressions for each country 11
, controlling for unobserved characteristics of individuals. Moreover, considering each country separately I can analyse the strength of the relationships in each country, controlling for unobserved country differences.
The estimates presented below are robust to the specification of the deprivation index,
showing qualitatively the same results as the model which uses the deprivation index based on counting approach as dependent variable (see Table A8 in the Annex). The first important relationship to be analysed is between deprivation and income: as discussed above, I include in the regressions the current values of income and the values related to the two previous years. As expected, deprivation and income are negatively associated. The evidence that individuals smooth their living standards across periods of income fluctuation is confirmed by the coefficients of both first and second lag of income which are statistically significant in most of the countries. This confirms that generally, changes in deprivation score do not reflect only contemporary changes in income. It reinforces the opinion that a long-term perspective should always be considered in order to determine living standards levels without excessive attention to short-term movements into and out of income poverty or deprivation (Berthoud and Bryan 2010) .
Concerning the employment status of the household head, moving out of the labour market coincides with an increase in the deprivation level. The effect is larger than that of becoming inactive. Furthermore, in most of the countries, an increase in the proportion of individuals with a job within the household is associated with a decrease in the deprivation score. Such effects can be seen as the consequences of the security offered by a job stability as opposed to the effects of frequent job change and widespread precariousness. The effect of household head being unemployed in the previous year is statistically significant only in a few countries and is always smaller than the effect of a current absence of job. (4)). 12 The results are robust to the choice of the country selected as benchmark. Using Denmark (i.e. the country with the second lowest average predicted deprivation level) the results do not change. 
Concluding remarks
The longitudinal analyses conducted using the ECHP survey highlight the relationship between income and deprivation over time and the role played by other socio-economic dimensions in absorbing or exacerbating the effect of an income shock on the deprivation level across different countries. The results of the paper arise from two main methodological contributions. First, longitudinal data and methods allow me to control for time constant unobserved individual effects and examine the impact on deprivation of lagged variables such as socio-economic shocks. Second, the decomposition approach highlights the determinants of the differences in average deprivation across countries.
The evidences that income sources and socio-economic endowments, and not only income level, matter for the individual well-being confirm the complementary role of income measures and deprivation index in monitoring the hardship suffered by the individuals.
First, changes in income and deprivation do not strictly coincide and income from the past has an impact on current deprivation. This is in part due to the different phenomena, and their timing, captured by income and deprivation measures and it supports the view that longterm perspective should always be considered in order to determine living standards levels without excessive attention to short-term movements into and out of income poverty or deprivation.
Second, moving into and out of the labour market is important both for the head of household and other members. Also controlling for the fact that individuals with a job have higher income, employment is a protection against low living standards.
Third, home ownership (with or without an outstanding mortgage) has an important impact on deprivation, capturing the effects of different current housing costs and asset formation but also the long-term security associated with living in the own house.
Given such a snapshot, the decomposition of the deprivation gaps between countries shows that part of such gaps arises through different socio-economic endowments and their strength in reducing deprivation in each country than in the Netherlands which is the benchmark of the analysis. However, a relevant part of the deprivation gap is attributable to a country specific effect revealing the importance of factors like cultural attitudes and institutions.
In particular, the Southern countries confirm to be a clustered welfare type within Europe showing that a large part of the deprivation gap is not captured by the common factors identified in the model. In such countries, increases in income (except in Italy) are more effective in reducing the deprivation gap than in other countries. Despite the traditional role played by the family, the effects of an enlargement of the family contribute to increasing the deprivation gap more than in other countries. TABLE A5: COEFFICIENT OF VARIATION OF DEPRIVATION INDEX   AT  BE  DK  EL  ES  FI  FR  IE  IT  NL The family structure varies across Europe: the number of adults in each household is higher in Spain (3.58) and in the other Southern countries; however, such countries are characterized by a smaller number of children in each household (0.45 in Italy and 0.48 in Greece) and a larger proportion of elderly in the family (such a proportion varies from 14% in Ireland to 21% in Greece). Lone parents are quite numerous in Ireland (10% of households), and Portugal (8%). Considering the deprivation index based on prevalence weighting, Figure A3 shows that the overlap between deprived and poor individuals, in the year 2000, varies from only 23% in Finland to 49% in Portugal. In other words, 77% of the poor in Finland are not deprived, 51%
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in Portugal and so on. If I look at the individuals defined as both poor and deprived over the last three years (i.e. respectively individuals persistently poor and persistently deprived), the overlap between them decreases substantially in all countries. However, if I consider the individuals who were persistently poor but deprived only in the last year, the overlap between them increases. Depending on the way in which q is derived, the i BDP index draws heavily on the counting approach also used in this paper. Nevertheless it has the advantage of providing proof of some desirable properties of such an index and of defining it within a theoretical framework. In particular, Bossert et al. (2007) show that the i BDP index satisfies the following axioms: normalization, focus, conditional anonymity, linear homogeneity, translation invariance, deprivation additivity, population proportionality and deprivation proportionality (for detailed discussion and proof, cfr. Bossert et al. 2007 ).
Within such a theoretical framework, I use the deprivation score (i.e. As expected, the results of the fixed effects regression using as dependent variable the i BDP index (see Table A12 ) are very similar to those already discussed in the paper, in terms of sign and statistical significance of each variable. In particular it is true for the relationship between deprivation and income and for the impact of different employment status and housing tenure. 
